US007923221B1

12y United States Patent 10) Patent No.:  US 7,923,221 B1
’ ’
Cabilly et al. 45) Date of Patent: *Apr. 12, 2011
’
(54) METHODS OF MAKING ANTIBODY HEAVY 4,512,922 A 4/1985 Jones et al.
AND LIGHT CHAINS HAVING SPECIFICITY 32 ég;g‘s‘ : ?; iggg gﬁkn Cal
,565, ilbert et al.
FOR A DESIRED ANTIGEN 4,599,197 A 7/1986 Wetzel
. 4,634,665 A 1/1987 Axel et al.
(75) Inventors: Shmuel Cabilly, Monrovia, CA (US); 4642334 A 2/1987 Moore et al.
Herbert L. Heyneker, Burlingame, CA 4,668,629 A 5/1987 Kaplan
(US); William E. Holmes, Pacifica, CA ﬂ%‘ggé i } %}gg; ILtak}lra et at1~al
. : ,713, evinson et al.
(US); Arthur D. Riggs, La Verne, CA 4,766,075 A 8/1988 Goeddel et al.
(US); Ronald B. Wetzel, San Francisco, 4792447 A 12/1988 Uhr et al.
CA (US) 4816397 A * 3/1989 Bossetal. ... 435/68
4,816,567 A 3/1989 Cabilly et al.
(73) Assignees: Genentech, Inc, South San Francisco, ‘S‘,gg?,gg ﬁ 1(1); }ggg ISinHISOH etlal'
ral] A s wvely et al.
CUAS(US)’ City of Hope, Duarte, CA 5.098.833 A 3/1992 Laskyetal.
Us) 5116964 A 5/1992 Capon et al.
. . o . 537,72l A 8/1992 Dallas
(*) Notice:  Subject to any disclaimer, the term of this 5,149,636 A 9/1992  Axel et al.
patent is extended or adjusted under 35 5,179,017 A 1/1993  Axel et al.
U.S.C. 154(b) by 0 days. 5,225,538 A 7/1993 Capon et al.
5,225,539 A 7/1993 Winter
This patent is subject to a terminal dis- 5,336,603 A 8/1994 Capon et al.
claimer 5420020 A 5/1995 Riggs
’ 5,428,130 A 6/1995 Capon et al.
5,455,165 A 10/1995 Capon et al.
(21)  Appl. No.: 08/422,187 5500362 A 3/1996 Robinson et al.
5,514,582 A 5/1996 Capon et al.
(22) Filed: Apr. 13, 1995 5545403 A 81996 Page
5,545,404 A 8/1996 Page
Related U.S. Application Data (Continued)
(63) Continuation of application No. 07/205,419, filed on
Jun. 10, 1988, now Pat. No. 6,331,415, which is a FOREIGN PATENT DOCUMENTS
continuation of application No. 06/483,457, filed on AU 194982 2/1983
Apr. 8, 1983, now Pat. No. 4,816,567. (Continued)
(51) Imnt.ClL OTHER PUBLICATIONS
CI2N 15/13 (2006.01) - . . .
CI2N 15/00 (2006.01) ?(1;1)13;‘78_2‘ *& J.S. Wesolowski 1990 Hum. Antibod. Hybridomas
CI2N 15/63 (2006.01) Owens, R.J. & R.J. Young 1994 Journal of Immunological Methods
(52) US.CL ... 435/69.6; 435/252.1; 435/252.3; 168:149-165.*
435/252.33;435/254.11; 435/254.21; 435/69.1; Skerra et al 1988 Science 240: 1038-1041.*
435/69.7, 435/70.1; 435/70.21; 435/71.1; Better et al. 1989 Methods Enzymol 178: 476-496.*
435/320.1; 435/455; 435/483; 435/485; 435/440; Taylor et al 1988 Mol Cell Biol 8(10): 4197-4203.*
435/433; 435/438 Letherbarrow 1985 Midec. Immuno (22(4): 407-415.*
(58) Field of Classification Search ............... 435/69.6, ~ Raghunathan et al 1996 Prog. Biophy. &Mol. Biol. 65(5): 143.*
Wright et al 1991 EMBO J. 10(10): 2717-2723.*
435/69.1, 325, 252.3; 530/387.3 B . X "
L ’ uchner et al 1991 Bio/Technology 9:157-162.
See application file for complete search history. Morrison et al Adv. Immunol. (1989).%
. Horowitz et al. PNAS, (1988).*
(56) References Cited Skerrs et al Protein Engineering, (1991).*
U.S. PATENT DOCUMENTS (Continued)
4,179,337 A 12/1979 Davis . . 11
4’224’404 A 9/1980 Viza et al. Prlmary Examiner — Phllhp Gambel
4,237,224 A 12/1980 Cohen (74) Attorney, Agent, or Firm — Sidley Austin LLP
4,338,397 A 7/1982 Gilbert
4,342,832 A 8/1982 Goeddel et al. (57) ABSTRACT
4,348,376 A 9/1982 Goldenberg
4,366,246 A 12/1982 Riggs The invention relates to processes for producing an immuno-
3%;3,‘2‘12 ﬁ 51;; }ggg gini% al globulin or an immunologically functional immunoglobulin
399, el et al. - . .
4403036 A 0/1983 Hartley fragment conte}lmng at least. the Vapable domains of the
4418149 A 11/1983 Ptashne et al. immunoglobulin heavy and light chains. The processes can
4,419,446 A 12/1983 Howley et al. use one or more vectors which produce both the heavy and
4,431,740 A 2/1984 Bell et al. light chains or fragments thereof in a single cell. The inven-
4,440,859 A 4/1984  Rutter et al. tion also relates to the vectors used to produce the immuno-
3’33‘5"53 ﬁ i‘;}ggg g?;;;‘rlz Ztt 211' globulin or fragment, and to cells transformed with the vec-
4500637 A 2/1985 Neville, Ir. et al. tors.
4,510,244 A 4/1985 Parks et al.
4,511,502 A 4/1985 Builder et al. 47 Claims, 19 Drawing Sheets



